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Spatial and diachronic patterns in skeletal evidence for three forms of violence were evaluated for central 
California with information from a bioarchaeological database that contains information on 16,820 buri­
als from 329 sites. The most abundant form of violence was sharp force/projectile trauma (462/6278, 
7.4%), followed by blunt force craniofacial trauma (264/6202, 4.3%) and trophy-taking/dismemberment 
(87/12,603, 0.7%). Signs of violence were concentrated in the area with the highest ethnographic popu­
lation densities (Sacramento River), but also in the southern San Francisco Bay area which seems to have 
been a contested interface zone between established residents and incoming migrants. Sharp force/pro­
jectile trauma was also high in the Sierra Nevada following introduction of the bow and arrow, and vio­
lence in general was more common among males, although there is less of a sex-difference among 
individuals with blunt force craniofacial injuries in central California relative to southern California, sug­
gesting greater participation by females in this form of violence as attested by historic eyewitness 
accounts. Temporal patterning shows two episodes of elevated violence: the Early Middle Period 
(500 cal B.C.–cal A.D. 420) when trophytaking/dismemberment peaked, and the Protohistoric/Historic 
Period (cal A.D. 1720–1899) marked by high levels of blunt force craniofacial and projectile trauma. 
The Protohistoric/Historic peak, preceded by the appearance of the bow and arrow ca. A.D.1000–1200 
and an associated upturn in projectile violence, is attributed to the arrival of Europeans into southwest­
ern North America 250 years before their permanent settlement in California ca. A.D. 1769. Introduction 
Overlooked and under-reported for much of the latter half of 
20th century, violence among foragers has been a growing focus 
of archaeological research in California and beyond in the last 
two decades (Allen, 2012; Andrushko et al., 2005; Bartelink et al., 
2013; Chacon and Dye, 2007; Fry, 2006; Guilane and Zammit, 
2001; Johnson, 2007; Jurmain, 2001; Jurmain et al., 2009; Jurmain 
and Bellifemine, 1997; Keeley, 1996; Kelly, 2000; Kennett, 2005; 
Kennett and Kennett, 2000; Lambert, 2007a, 1994, 1997, 2002, 
2007b, 2012; LeBlanc, 1999; Martin and Frayer, 1997; Maschner, 
1997; Maschner and Reedy-Maschner, 1998; Smith, 1997; Walker, 
1989; Walker and Lambert, 1989). As put most aptly by Keeley 
(1996) a certain de-emphasis on inter-group conﬂict and warfare 
was a hallmark of many anthropological studies from the 1960s through 1980s as researchers sought consciously or unconsciously 
to minimize the occurrence of ecological and/or social problems in 
pre-industrial societies. In California, the ethnohistoric record doc­
uments violence and inter-group conﬂicts among native foraging 
populations (Allen, 2012; Johnson, 2007; McCorkle, 1978; Sutton, 
1986), but widely-read books such as The Ohlone Way (Margolin, 
1978) tended to overlook evidence for social and environmental 
ills, promoting instead images of ecological balance and political 
harmony as outgrowths of culturally mediated egalitarianism 
and resource stewardship. While bioarchaeological evidence for in­
ter-personal violence was noted by some early on (e.g., Heizer, 
1949; James and Graziani, 1975; Pastron et al., 1973) this was 
not a major focus of research in the 1960s–1980s or in similarly-
minded studies that have followed (e.g., Goerke, 2007; Lightfoot 
and Parrish, 2009). 
Following a ground-breaking study of the bioarchaeology of 
violence in small-scale societies by Milner et al. (1991), the trend 
to overlook violence in California was countered most decisively 
in the 1990s by the research of Lambert and Walker (Lambert, 
 1994, 1997; Walker, 1989; Walker and Lambert, 1989) who exam­
ined skeletal remains and burial records from the ethnographic 
Chumash area of southern California collected between the 
1920s and 1960s. Lambert (1994) tabulated a series of traits indic­
ative of violence (forearm parry fractures, cranial injuries, and pro­
jectile injuries) from 1774 skeletons dating from ca. 5500 cal B.C. 
(Lambert, 2012) to post-contact, and ordered her ﬁndings chrono­
logically using ﬁeld notes, earlier publications, and radiocarbon 
dates. With this large sample and a rigorous, multi-faceted analy­
sis, Lambert documented a peak in violence during the Late Middle 
Period (ca. cal A.D. 580–1380) on the southern coast, and estab­
lished unequivocally that California was not violence-free prior 
to the arrival of Europeans. She also related the trend in violence 
to climatic/environmental conditions, arguing that resource scar­
city during droughts of the Medieval Climatic Anomaly was a ma­
jor cause of inter-personal hostility. This was an extension of ideas 
proposed earlier by Walker (1989) who emphasized extreme 
demographic pressure on the islands off southern California as a 
potentially major cause of violence. He argued that the unusually 
high frequency of nonlethal cranial injuries on the islands reﬂected 
sublethal ritualized ﬁghting that was ultimately the result of ‘‘in­
tense competition over resources in a geographically circum­
scribed [island] environment’’ (Walker, 1989:313). These 
hypotheses ultimately precipitated a decades-long debate over 
the relationship between climate and emergent socio-political 
complexity in Native California (e.g., Arnold, 1997; Basgall, 1999; 
Bettinger, 1999; D’Oro, 2009; Gamble, 2005; Jazwa et al., 2012; 
Johnson, 2004; Jones et al., 1999; Jones and Schwitalla, 2008) that 
included some continued emphasis on violence (e.g., Fischman, 
1996; Kennett, 2005; Kennett and Kennett, 2000; Raab and Larson, 
1997). In sum, the seminal violence studies from southern Califor­
nia emphasized population density, extreme climatic variation, 
and also the introduction of new weaponry (the bow and arrow) 
as key variables inﬂuencing rates of violence among these 
hunter–gatherer populations. Lambert’s (1994) data suggested that 
the bow appeared in the Channel area ca. A.D. 900 and was also a 
contributing factor in a marked upturn in projectile violence 
during the Late Middle Period. This perspective is generally consis­
tent with longstanding ecological views on violence that relate it 
directly to environment, resource scarcity, and/or population 
(see Ember and Ember, 1992; Otterbein, 1999; Vayda, 1976) in
both human and non-human groups (Peterson and Wrangham, 
1996). More speciﬁcally, the correlation between an apex in 
violence and drought-related resource stress in the Santa Barbara 
area supports an inﬂuential cross-cultural analysis by Ember and 
Ember (1992) that found a correlation between societies with 
acute food shortages and warfare. Commonly, this ecological view 
also attributes the inclination toward violence more to males than 
females (Peterson and Wrangham, 1996) which Lambert’s (1994) 
ﬁndings from the Santa Barbara Channel supported. Lambert 
(1994) also equated a relatively low frequency of violence among 
earlier (pre 1500 cal B.C.) burials in her sample with egalitarian, 
band-like political structure and increased frequencies later in 
time with more complex political organization. 
In central California, earlier small-scale studies demonstrating 
presence of violence (James and Graziani, 1975; Pastron et al., 
1973) have been eclipsed by analyses of large populations from 
single sites; Jurmain (2001) documented a 4.4% cranial injury fre­
quency and 3.7% projectile point injury in 162 burials from the 
Middle and Late Period Yukisma Creek site (CA-SCL-38) in the 
San Francisco Bay area, while more recently Jurmain et al. (2009) 
reported 4.4% projectile point injury and other evidence of inter­
personal aggression in 503 burials from the Ryan Mound (CA­
ALA-329). Andrushko et al. (2010) was the ﬁrst multi-site study 
to consider evidence for regional violence. Using a preliminary ver­
sion of the same database we rely on here (n = 13,453 burials), these authors reported 76 individuals with perimortem removal 
of body parts consistent with trophy-taking or dismemberment. 
Like Lambert (1994) they equated patterning in this one aspect 
of violence with emergent socio-political complexity although 
the presence of this particular form of violence contrasts markedly 
with the Santa Barbara Channel where Lambert (1994) and Walker 
(1989) reported no evidence for trophy-taking or dismemberment. 
Temporal patterning was also quite different; Andrushko et al. 
(2010) found that trophy-taking reached its highest frequency 
during the Early/Middle Transition period (500–200 cal B.C.) in 
central California, whereas, violence in the Santa Barbara Channel 
showed a bi-modal distribution with cranial vault fractures peak­
ing during the Early Middle Period (1400 cal B.C.–cal A.D. 580) 
and projectile wounds reaching their apex between cal A.D. 580 
and 1380. As Pastron (1973) had discovered earlier, Andrushko 
et al. (2010) and Bartelink et al. (2013) also found that evidence 
for violence seemed to be concentrated in certain locations, 
particularly the southern San Francisco Bay area. Andrushko 
et al. (2010) further suggested that in-migration of new peoples 
brought with it heightened levels of inter-personal hostility, and 
that the occurrence of female victims of trophy-taking demon­
strated ‘‘reciprocal violence in which there was social substitution 
of noncombatant individuals’’ (Andrushko et al., 2010:90). Thus 
most of the variables considered critical to understanding the 
relative frequency of and cultural variation in violence among 
foragers have been touched on in reference to the ethnohistory 
and bioarchaeology of Native California: environment, population, 
level of socio-political organization, sex, cultural variation, and/or 
stochastic events. 
Here we consider these variables in an evaluation of basic spa­
tial and temporal patterns manifest in a large bioarchaeological 
database for central California that includes information on 
16,820 individual burials from 329 archaeological sites (Fig. 1) 
excavated between late 19th century and the present although 
the majority (�80%) was uncovered after 1975. Lambert (2007a) 
summarized all of the then-available evidence for pre-contact vio­
lence for California as a whole, but her data were heavily weighted 
toward the Santa Barbara Channel owing to the dispersed nature of 
osteological information from other parts of the state. Our goal 
here is to complement Lambert’s seminal work and the prelimin­
ary ﬁndings from central California (Andrushko et al., 2005, 
2010; Bartelink et al., 2013; Jurmain, 2001; Jurmain et al., 2009; 
Jurmain and Bellifemine, 1997; Nelson, 1997) with additional skel­
etal evidence for violence. Speciﬁcally, we supplement the existing 
trophy-taking and dismemberment data with new ﬁndings, and 
add to this, evidence for other indications of violence: blunt force 
craniofacial trauma, sharp force trauma, and projectile injuries. 
The ethnohistoric territories from which the remains were recov­
ered show variation in population density, political organization, 
environment, and subsistence adaptation which have allowed us 
to evaluate possible correlations between frequencies/types of vio­
lence and variables that are considered critical according to alter­
native theoretical views and hypotheses. Speciﬁcally, we 
evaluated spatial and temporal patterns in signs of violence, made 
comparisons with the Santa Barbara Channel, and further consid­
ered possible correlations between levels of violence and (1) 
population density, (2) socio-political complexity, and (3) relative 
involvement of males versus females and young versus old 
members of populations. We have also evaluated temporal pat­
terns relative to climatic variation and historic/cultural events, 
speciﬁcally the introduction of new weaponry in the form of the 
bow and arrow. Ultimately, our study tests the hypothesis that 
environmental and other external factors inﬂuenced speciﬁc pat­
terns and prevalence of violence among hunter–gatherer popula­
tions in California. This hypothesis predicts that outbreaks of 
violence, and violence in general, are linked to circumstances of 
M
iwok 
Wintu 
Yana 
Hill Mountain Maidu 
Nomlaki 
River 
Nomlaki 
Konkow 
River 
Hill Patwin NisenanPatwin 
Wappo 
Northern Sierra Miwok 
Southern 
Patwin 
Plains Miwok Coast Miwok 
Central Sierra Miwok 
Bay
Fig. 1. Archaeological sites in the central California bioarchaeological data base. 
Southern Sierra Miwok 
Northern Valley Yokuts Costanoan 
Fig. 2. Ethnographic tribal territories represented in the central California bioar­
chaeological database. acute resource stress and competition along the lines proposed by 
Ember and Ember (1992). Contextual background 
Ethnographic territories and ethnohistory 
Our database provides comparative information from three 
major geographic regions of California: the San Francisco Bay 
area, Central Valley (Sacramento and San Joaquin River drain­
ages), and Sierra Nevada foothills. At the time of contact, these 
regions were inhabited by populous, broad-spectrum hunter– 
gatherers who were considerably less maritime than residents 
of the Santa Barbara Channel. Northern California people were 
organized into a multitude of relatively small autonomous trib­
elets that are usually aggregated for research and reporting pur­
poses into larger groupings based on environment, population 
concentrations, and shared languages. Our study area encom­
passes 19 of these ethnohistoric territorial delineations (Fig. 2, 
see Table 1). Linguistic evidence gathered over the past one hun­
dred years has demonstrated that these territories were likely 
not stable over time (see Golla, 2011; Kroeber, 1925; Moratto, 1984; Shipley, 1978), and there is little if any reason to think 
that they are strictly applicable to all geographic regions and 
temporal phases represented in the archaeological record. How­
ever, they do encompass relatively discrete, stable clusters of 
environmental characteristics and are useful for making spatial 
comparisons. 
All of these groups were marked by relatively broad-spectrum 
foraging with greater or lesser degrees of reliance on the acorn 
as a stored staple. Artifact assemblages (Basgall, 1987), macrobo­
tanical studies (Wohlgemuth, 2004), and isotopic analysis of hu­
man bone (Bartelink, 2009) generally show an increasing focus 
on the acorn over time. Salmon and other ﬁsheries were also 
important to those groups residing along the banks of the Sacra­
mento and San Joaquin rivers and their tributaries. Early ethnog­
raphies are frustratingly unclear on the exact manner in which 
subsistence was accomplished vis-à-vis mobility, but groups resid­
ing along the major rivers and who relied intensively on mixes of 
salmon and acorns seem to have been largely sedentary (Table 1) 
while others, such as the Costanoan, Coast and Bay Miwok, were 
more omnivorous and semi-sedentary. Groups in the foothills of 
the Sierra Nevada and Coast Ranges were clearly more mobile, 
engaging in yearly cycles of transhumance. 
Table 1 
Ethnographic territories represented in the central California bioarchaeological database. 
Territory Geographic Habitat Population Data N sites N sites with N burials Ethnographic Ethnographic 
region density source evidence of political mobility 
people/mile2 violence structure adaptation 
Bay Miwok S.F. Bay Estuary 4.3 Cook (1976) 24 10 1681 Tribelet Semi-sedentary 
Coast Miwok S.F. Bay Open Coast 4.3 Cook (1976) 25 9 379 Tribelet Semi-sedentary 
Costanoan S.F. Bay Estuary/Open Coast 2.4 Cook (1976) 98 54 6475 Complex Tribelet Semi-sedentary 
Wappo S.F. Bay Foothills/Oak 4.3 Cook (1976) 2 0 26 Tribelet Semi-sedentary 
Woodland 
Hill Nomlaki Sacramento Valley Foothills 2.0 Cook (1976) 2 2 553 Complex Tribelet Seasonally mobile 
Hill Patwin Sacramento Valley Foothills/Prairie-Oak 2.5 Cook (1976) 5 3 317 Tribelet Semi-sedentary 
Woodland 
Konkow Sacramento Valley River/Foothills 8.4 Cook (1976) 10 4 256 Complex Tribelet Sedentary 
Maidu Sacramento Valley Foothills 2.7 Cook (1976) 1 1 14 Tribelet Semi-sedentary 
Nisenan Sacramento Valley River 8.4 Cook (1976) 16 7 431 Complex Tribelet Sedentary 
River Nomlaki Sacramento Valley River/Foothills 3.0 Cook (1976) 4 3 31 Complex Tribelet Semi-sedentary 
Plains Miwok Sacramento Valley River/Prairie 11.1 Baumhoff (1963) 36 24 2406 Complex Tribelet Sedentary 
River Patwin Sacramento Valley River/Prairie 8.4 Cook (1976) 9 7 344 Complex Tribelet Sedentary 
Southern Patwin Sacramento Valley River Delta 8.4 Cook (1976) 23 11 1279 Complex Tribelet Sedentary 
Northern San Joaquin Valley River/Prairie 10.7 Baumhoff (1963) 19 10 1222 Chiefdom Sedentary 
Valley Yokuts 
Wintu Sacramento Valley Foothills 1.5 Cook (1976) 9 3 418 Tribelet Seasonally mobile 
Yana Sacramento Valley Foothills 0.9 Cook (1976) 10 4 91 Complex Tribelet Seasonally mobile 
Central Sierra Sierra Nevada Foothills/Oak–Pine 0.7 Baumhoff (1963) 3 1 27 Complex Tribelet Seasonally mobile 
Miwok Forest 
Northern Sierra Nevada Foothills/Oak–Pine 1.0a – 15 2 360 Complex Tribelet Seasonally mobile 
Sierra Miwok Forest 
Southern Sierra Nevada Foothills/Oak–Pine 1.4 Baumhoff (1963) 18 8 510 Complex Tribelet Seasonally mobile 
Sierra Miwok Forest 
Total 329 163 16,820 
a Estimate based on adjoining groups from Baumhoff (1963). Population estimates have been a focus of much research over 
the years, and there is consensus that the highest concentrations 
of people were along the shores of the Sacramento and San 
Joaquin rivers where most authorities suggest densities between 
8 and 11.1 people/square mile (Table 1) (Baumhoff, 1963; Cook, 
1976). Estimated population densities for the less specialized 
groups in the San Francisco Bay area and elsewhere range be­
tween 2 and 4.3 people/square mile while the more mobile 
groups show <2.0 people/square mile. In contrast, the island 
Chumash had a population density of 16.4 (Johnson, 2010). As 
noted above, these groups were not bands but were organized 
into very small autonomous tribelets generally of 200–400 peo­
ple. Leadership structure varied. Among the Coast Miwok, for 
example, each large village had its own chief whose authority 
was not hereditary, and whose ascent to the ofﬁce was guided 
by the grooming of elderly females (Kelly, 1978:419). The Plains 
and Sierra Miwok, on the other hand, had tribelet chiefs, com­
monly male but occasionally female, whose authority did pass 
from generation to generation. Elsewhere, among the Costanoan 
and Yokuts there are historic and ethnographic accounts of polit­
ical hierarchy (Hylkema, 2002; Jones and Ferneau, 2002). In all of 
these groups, kin relations within lineages and in some cases 
moieties were of equal if not greater importance than the power 
of leaders. Recently, Allen (2012) distinguished the central 
California groups with some signs of political complexity (e.g., 
ascribed leadership positions, incipient hierarchy) as ‘‘complex 
tribelets,’’ from simple ‘‘tribelets’’ where such traits were absent. 
We generally follow this classiﬁcation here. As a whole, however, 
the northern California tribelets contrast markedly with the well-
described Chumash chiefdoms of the Santa Barbara Channel 
which featured clear hierarchical political structure as well 
as other traits of social complexity (see Arnold, 1992, 2001; 
Erlandson and Rick, 2002; Gamble, 2008; Glassow et al., 2007; 
Johnson, 1988; Kennett, 2005). Accounts of violence 
Historic accounts recorded in the journals and ofﬁcial reports 
of travelers, soldiers, militiamen, and missionaries, together with 
ethnographic oral histories collected early on in the 20th century 
by anthropologists and historians provide some details on the 
nature of tribal conﬂict in central California. In more than a few 
cases, these accounts reveal warfare tactics, weaponry, combat­
ants, victims, and some of the underlying causes of violence. 
We focus on these reports to provide a composite narrative of 
some expected signatures of violence among the physical remains 
excavated from archaeological sites in these ethnolinguistic 
territories. 
The practice of dismemberment and trophy-taking was ﬁrst 
reported by colonizers and visitors to central California (e.g., Bry­
ant, 1967; La Pérouse, 1786 in Margolin [1989]; Font, 1776 in 
Bolton [1930] and Taylor [1856]). Descriptions of this behavior 
were subsequently recorded in ethnographic summaries of war­
fare for the region (e.g., James and Graziani, 1975; Kroeber, 
1925, 1932; Lambert, 2007b; McCorkle, 1978), including this 
description from the San Francisco Bay area: ‘‘. . .chiefs had little 
power except in wars during which slain foe were mutilated 
and whose severed heads were displayed. Some parts of the en­
emy were said to be eaten by the parents of the slayer’’ (Kroeber, 
1925:469). 
Combat weaponry and eyewitness accounts of violence that re­
sulted in blunt force cranial injuries caused by rocks, sling stones, 
and clubs are speciﬁcally discussed for the Costanoan, Maidu, Mi-
wok, Nisenan, Patwin, Wappo, Wintu, Yana, and Yokuts, in both 
historic accounts (e.g., Bledsoe, 1885; Perkins 1850 in Morgan 
and Scobie [1964]; Powers, 1877; Savage 1851 in Bunnell [1911]; 
Yount 1855 in Camp [1966]) and oral histories provided by Native 
American informants (e.g., Beals, 1933; Driver, 1936; DuBois, 
1935; Jewell, 1987; Kroeber, 1925). Likewise, speciﬁcs of sharp 
force/projectile trauma (i.e., projectile points embedded in bone 
and cutmarks) caused by thrusting-spears, knives, and arrows, 
are also present for all tribal groups from both historic accounts 
(e.g., Borthwick 1851 in Kephart [1917], Mooney, 1890; Palóu, 
1774, 1776) and ethnographic sources (e.g., Barrett and Gifford, 
1933; Cook, 1967; Gayton, 1948; Kroeber, 1925; Latta, 1949; 
Voegelin, 1938). Historic and ethnographic accounts of violence 
are in many cases sufﬁciently detailed to provide speciﬁcs of 
targeted elements or wound location on the body. 
Strategic warfare tactics such as ambush, line-ﬁring, the use of 
ﬁre, defensive bulwarks and personal body armor in which these 
weapons were most commonly used are detailed to varying de­
grees in both historic accounts and ethnographies (e.g., Fages 
1775 in Priestley [1937]; Goldschmidt, 1976; Goldschmidt et al., 
1939; Gray, 1993; Kroeber, 1908; Lowie, 1939; Merriam, 1955; 
Voegelin, 1942). 
The historic record also provides information on the demo­
graphics of combatants and non-combatants and the disposition 
of enemy tribal members following battle. Descriptions of warriors 
during these violent encounters are overwhelmingly male; how­
ever, some historic records also document females as active com­
batants. Bay Miwok women fought side by side with their men 
in a defensive battle against Sergeant Pedro Amador in July of 
1797. In the ofﬁcial report to Spanish Governor Diego de Borica, 
Amador wrote: ‘‘There were only about ﬁfty Indian men and wo­
men engaging us, but these had their quivers full, and had many 
more bundles of them in reserve by their sides’’ (Amador 1797 in 
McCarthy [1958:65]). In a Gold Rush era account, southern Sierra 
Miwok women also took up arms in defense of themselves and 
their tribe: ‘‘One of our men was going to ﬁnish her with his knife, 
but seeing it was a woman he left her. No sooner had he gone than 
she picked up a bow and lodged three arrows in another man. I be­
lieve she was not touched after that’’ (Palmer 1851 in Bunnell 
[1911:33]). Historic eyewitness accounts document that Cost­
anoan, Southern Patwin, Plains Miwok and Yokut women were also 
participants in combat and had combat support roles during bat­
tleﬁeld skirmishes with neighboring tribes and colonizers (e.g., 
Fages 1775 in Priestly [1937]). A native informant recounting 
war stories in the 1930s passed down as part of his tribal heritage 
said of Yuki women ﬁghting the Nomlaki: ‘‘Women who had lost 
their men were even more terrible as ﬁghters than the men’’ 
(Goldschmidt et al., 1939:143). Collectively these reports suggest 
that, at a minimum, during times of trouble women warriors func­
tioned as auxiliary combatants in central California. Furthermore, 
these accounts depart from the generalization that females were 
always mere spoils of war, and passive victims of male-dominated 
violence as portrayed in most ethnographies under discussion here 
(e.g., Aginsky, 1943; Beals, 1933; Driver, 1936; DuBois, 1935; 
Gifford and Klimek, 1937; Gifford and Kroeber, 1937; Goldschmidt 
et al., 1939; Kroeber, 1925, 1932; Merriam, 1955). 
The role and disposition of children during warfare also varies 
greatly between historic and ethnographic accounts. Many if not 
the majority of ethnographic accounts include descriptions of chil­
dren being kidnapped and/or killed by enemy combatants during 
tribal conﬂict (e.g., Beals, 1933; Driver, 1936; DuBois, 1935; Golds­
chmidt et al., 1939; Kroeber, 1925, 1932; Merriam, 1955). How­
ever, historic eyewitness accounts rarely featured children as 
targets or victims of violent tribal encounters (e.g., Fages, 1775 in 
Priestly [1937], Kroeber, 1908; Palóu, 1776 in Bolton [1926]). As 
pointed out by Goldschmidt and co-workers (1939) native 
informants relating warfare accounts often depicted the enemy 
tribe as committing the most egregious acts. This almost certainly 
explains the disparity between historic eyewitness accounts of 
children as victims and the ethnographic record. It is likely 
that not until the colonizers of California (i.e., Spanish, Mexican, 
and American) started conducting large scale, organized, and militaristic punitive raids against the indigenous people of central 
California that death among children in battleﬁeld skirmishes and 
village massacres became widespread. Materials and methods 
Our primary source of information is the central California bio­
archaeological database (CCBD) compiled by the ﬁrst author over 
the last thirteen years. The CCBD is a meta-database containing 
information on 16,820 individuals compiled from published and 
unpublished archaeological site reports, osteological appendices, 
burial records, and NAGPRA inventories housed at regional repos­
itories. In most cases, these reports constitute the only informa­
tion available on cemetery populations as human remains in 
California are now rarely, if ever, submitted to curatorial facilities 
but instead are re-buried following the protocols of state and 
federal law, and the wishes of tribal descendants. The cemetery 
sites discussed herein are within the ethnographic territories of 
19 tribal groups in central California (Table 1). Results from 
earlier versions of the CCBD have been reported previously (Jones 
and Schwitalla, 2008; Schwitalla, 2010, 2013; Schwitalla and 
Jones, 2012) including the study by Andrushko et al. (2010) on 
trophy-taking. 
None of the studies included in the CCBD were speciﬁcally 
undertaken for the purposes of the current paper, although one 
of us (Wiberg) has analyzed and reported many of the burials 
(n = 1926) in the CCBD over the past 35 years as part of cultural re­
source management (CRM) projects. CRM investigations, which 
have become the primary source of burial information in the last 
30 years, have generally included physical anthropologists as part 
of ﬁeld and post-ﬁeld research teams. The osteological reports 
resulting from these investigations are detailed, accurate, and 
accessible from regional archaeological clearinghouses. This is a 
key point as determination of age and sex as well as the identiﬁca­
tion of trauma and pathological conditions require an intimate 
knowledge of osteology and skeletal morphology. Details on the 
sources of information for sites that produced evidence for vio­
lence including the name and qualiﬁcations of the principal osteol­
ogist who evaluated the remains are provided in Appendix A. 
Additional information is available from Schwitalla (2010, 2013) 
and Schwitalla and Jones (2012). 
The CCBD includes information on the individual age, sex, mor­
tuary characteristics, pathological conditions, missing and de­
tached body parts, modiﬁed human bone, antemortem and 
perimortem traumatic injuries, degree and type of taphonomic dis­
turbances, and temporal phase assignments based on chronologi­
cal markers. Unfortunately, information available for some 
individual burial proﬁles was incomplete due to limited or absent 
osteological and/or chronological data. Furthermore, in some cases, 
the appropriate knowledge was not available at the ﬁeld site and/ 
or not all skeletal elements were present or recovered so age and 
sex determinations are not available for all burials. In the case of 
cemetery populations that are currently curated in museums and 
government repositories, recognition of various skeletal patholog­
ical conditions, age, and sex determinations have in many in­
stances been made during subsequent research or during the 
course of NAGPRA inventories completed in the last two decades. 
Therefore, only records housed at government repositories or 
available from CRM mitigation reports that were complete enough 
to deﬁnitively document the presence or absence of trophy-taking/ 
dismemberment, sharp force/projectile trauma, and blunt force 
craniofacial trauma were used to develop statistics for the current 
paper. 
Within the CCBD, skeletal data were aggregated to include three 
categories for sex: male, female, and indeterminate (due to lack of 
skeletal indicators). Only individuals that were late adolescents or 
older were included in this study (i.e., 12 years of age or older). Age 
estimates provided in the various reports were placed into one of 
ﬁve categories: adolescent (12–18), young adult (18–25), middle 
adult (25–45), old adult (45+), or simply adult (18+, given a lack 
of more precise age markers). 
Data were treated separately for each analysis as appropriate 
for that skeletal indicator of violence. The analysis and discussion 
of trophy-taking and dismemberment follows Andrushko et al. 
(2010) in that the data represent crude prevalence rates for this 
form of violence, such that all adult individuals, late adolescents 
for whom sex could be determined, and relatively complete skel­
etons for which limited age and sex data were available are in­
cluded in analyses (n = 12,603). A study at this level has the 
potential to lower overall frequencies by enlarging sample size. 
However, this analytical approach was chosen because trophy-
taking and dismemberment can be manifest almost anywhere 
on the skeleton; therefore, a targeted approach to preservation 
and prevalence rates per element would require extensive report­
ing that is beyond the scope of this paper. Here, we attempted in­
stead to capture an overall picture of this form of violent behavior 
through an all-inclusive analysis of individuals. Moreover, this 
type of violent behavior is frequently reported in this way so 
our approach here facilitates direct comparison of datasets. The 
study of craniofacial trauma only included late adolescent to adult 
individuals with all elements of the skull present (e.g., parietals, 
frontal, maxillary, mandible, and occipital) at least in partial form. 
This culling of the data greatly reduced our sample size, down to 
6202 individuals from the original 16,820. Treating the data in 
this way has the potential to inﬂate frequencies through sample 
size reduction; however, this method was preferred such that a 
more accurate picture of craniofacial trauma could be captured, 
as it is impossible to evaluate individuals for craniofacial trauma 
if these elements are largely absent. Sharp force/projectile trauma 
analyses included individuals that were represented by a majority 
of skeletal elements (i.e., P70% of the skeleton present). This anal­
ysis also included targeted elements commonly associated with 
indications of violence (e.g., skull, long bones, manubrium, ribs, 
vertebral column, pelvic girdle). As sharp force and projectile inju­
ries have a more patterned appearance in the skeleton, this ap­
proach was chosen to obtain a more precise representation of 
the nature and prevalence of violent behaviors. Again, selecting 
for only certain individuals based on preservation greatly reduced 
sample size, down to only 6278 individuals. To determine if differ­
ences were signiﬁcant, data were analyzed using a chi-square test. 
All statistical analyses were done with the software package SPSS 
19.0. 
Temporal assignments were based on artifact associations, 
obsidian-hydration values, radiocarbon dates, and stratigraphic 
superposition at sites with delineated temporal components. 
While Lambert’s (1994) study included some burials from the San­
ta Barbara area that dated as far back as 6600 cal B.C., the central 
California skeletal remains included in our database all post-date 
cal. 3050 B.C. due to the fact that only a handful of older skeletons 
has been uncovered from central California. The paucity of early 
Holocene burials seems to be a product of poor site visibility 
(including the likelihood of very deeply buried contexts) and unfa­
vorable organic preservation. Archaeological sites were divided 
into six main time periods based on the recent updates to the cen­
tral California Taxonomic System (CCTS) made by Groza (2002), 
Hughes and Milliken (2007) and Schwitalla (2013). These time 
periods are: Early 3050–500 B.C., Early Middle 500 B.C.–A.D. 420, 
Late Middle A.D. 420–1010, Middle-Late Transition A.D. 1010– 
1390, Late Prehistoric A.D. 1390–1720, and Protohistoric/Historic 
A.D. 1720–1899. Owing to regional variation in cultural patterns, these periods are similar to but not fully synchronous with those 
used in the Santa Barbara Channel. 
Certainly a meta-database of this size also presented many 
challenges, including variation in methodology among researchers, 
missing information, inter-observer error, transcription error dur­
ing data entry, and accounting for the level of experience of indi­
vidual analysts. In an attempt to mitigate such errors, the CCBD 
is continually updated and data are re-checked for accuracy. More­
over, age and sex determinations made 50 years ago from skeletal 
collections that are still curated and available for study have in 
some instances been found to be in error based on subsequent 
analysis. As this new information becomes available through thesis 
and dissertation research, or mandated NAGPRA inventories, 
adjustments have been made to the CCBD. The CCBD represents 
over one hundred years of scientiﬁc inquiry by several hundred 
researchers, and while interest, focus, and methods have evolved 
within biological anthropology over the years, the sheer volume 
of the database and its cumulative nature are its strengths. While 
there are certainly limitations to the types of research questions 
that can be answered with a data set of this type, it is nonetheless 
a starting point and has already provided macro-view reconstruc­
tions for some general health and behavior trends among 
the indigenous populations that lived in central California (e.g. 
Andrushko et al., 2010; Jones and Schwitalla, 2008; Schwitalla, 
2013; Schwitalla and Jones, 2012). Results 
Among the 16,820 burials in the current database, 11,896 
(70.7%) represented adults (greater than or equal to 18 years old 
at the time of death) with 4179 adult males, 3996 adult females, 
and 3721 adults of indeterminate or undetermined sex (Table 2). 
A total of 3841 individuals (22.8%) were sub-adults of indetermi­
nate sex, and 278 (1.7%) were older subadults/late adolescents 
for whom sex could be determined. A total of 805 (4.8%) burials 
had neither sex nor age determinations. Of the 329 sites in the 
database, a total of 163 (49.5%) showed evidence for at least one 
of the three forms of violence that we highlight here: trophy-tak­
ing/dismemberment was represented at 37 (11.2%) sites; blunt 
force craniofacial trauma at 89 (27.1%) sites, and sharp force/pro­
jectile trauma at 127 (38.6%) sites (see Appendix A). The following 
is a more detailed description of the ﬁndings for each of these 
forms of violence with particular emphasis on skeletons for which 
sex determinations were available. Trophy-taking and dismemberment 
Dismemberment represents a process of body part removal typ­
iﬁed by cutmarks surrounding joint surfaces (Hurlbut, 2000) 
whereas trophy-taking is the practice of dismembering and exhib­
iting different body parts to display as if a prize or trophy. This 
practice extends deep into the prehistoric period and is found 
throughout the New World (Chacon and Dye, 2007). Archaeologi­
cal evidence of trophy-taking includes the presence of bone with 
cutmarks proximal to a missing body part in an undisturbed burial 
context (Fig. 3), the presence of removed body parts (such as mod­
iﬁed limbs with no associated bone), and evidence of scalping (cir­
cumferential cutmarks of the cranial vault), and/or decapitation 
(Smith, 1997). 
Because the bulk of the bioarchaeological evidence indicative 
of this form of violence was thoroughly reported for central Cal­
ifornia by Andrushko et al. (2010) using an earlier (ca. 2006) ver­
sion of the current database, our objective here is simply to 
update the previous tally with ﬁnds made in the intervening 
Table 2 
Demographic breakdown of burials in the central California bioarchaeological database by ethnographic territory. 
Ethnographic Adult Adult Adult indeterminate Sub-adult indeterminate Sub-adult determinate Indeterminate for age and Total 
territory female male (Sex) (Sex) (Sex) sex 
Bay Miwok 375 370 624 276 14 22 1681 
Coast Miwok 76 119 73 76 5 30 379 
Costanoan 1659 1794 1103 1542 147 230 6475 
Wappo 2 11 0 3 0 10 26 
Hill Nomlaki 128 123 47 236 4 15 553 
Hill Patwin 42 36 135 97 0 7 317 
Konkow 55 50 85 52 8 6 256 
Maidu 4 6 0 4 0 0 14 
Nisenan 90 69 104 67 7 94 431 
River Nomlaki 9 8 8 5 1 0 31 
Plains Miwok 564 582 650 467 32 111 2406 
River Patwin 83 107 48 83 9 14 344 
Southern Patwin 321 370 171 292 24 101 1279 
Northern Valley 257 282 320 288 15 60 1222 
Yokuts 
Wintu 44 52 142 95 0 85 418 
Yana 27 24 15 23 2 0 91 
Central Sierra 4 3 14 6 0 0 27 
Miwok 
Northern Sierra 117 65 77 80 7 14 360 
Miwok 
Southern Sierra 139 108 105 149 3 6 510 
Miwok 
Total 3996 4179 3721 3841 278 805 16,820 
Fig. 3. Example of trophy-taking from central California: Burial 37, CA-SCL-478 
(500–210 cal B.C.) (Photograph by Randy Wiberg). years. A total of 11 new instances of trophy-taking and/or dis­
memberment have been discovered from eight additional sites 
(Appendix B) bringing the central California total to 87 cases from 
37 sites in the territories of 13 ethnographic groups (Fig. 4a, Ta­
ble 3). The largest number of cases from any single site remains 
5.8% (14/243) from CA-SCL-674 (Grady et al., 2001). Andrushko 
et al. (2010) argued that this form of violence was temporally 
and spatially ubiquitous in central California, but such an infer­
ence is equivocal; 292 out of the 329 sites (88.8%) showed no evi­
dence for dismemberment or trophy-taking and it was absent 
from six ethnographic territories although some are represented 
by small samples. The highest frequency was 2.2% (6/269) in Riv­
er Patwin territory followed by 1.3% (63/4815) in ethnographic 
Costanoan territory in the southern San Francisco Bay area. The 
overall crude prevalence for the entire central California sample 
is 0.7% (87/12,603). Even this relatively low frequency contrasts 
with ethnographic Chumash territory of southern California 
where Lambert (1994) did not report any evidence for trophy­
taking/dismemberment in her study of 1744 burials although 
her focus was exclusively on the narrower category of scalping 
rather than trophy-taking. 
Our slightly enlarged dataset generally exhibits the same previ­
ously reported demographic patterns for trophy-taking and dis­
memberment cases; of the 79 individuals for whom sex could be 
determined, 61 (77.2%) were males and 18 (22.8%) were females, 
suggesting that males were three times more likely to be subjected 
to this type of violence than females. 
Temporal patterning is also consistent with trends identiﬁed 
previously by Andrushko et al. (2010). The highest frequency of 
this form of violence was during the Early Middle Period (500 cal 
B.C.–cal A.D. 420) when the frequency for males was 4.2% (33/ 
972), representing a substantial increase from the preceding Early 
Period (1 male among 421 burials or 0.2%) (Table 4). Following the 
spike during the Early Middle Period, the frequency of this form of 
violence generally declined; only two burials from the Protohis­
toric/Historic Period (A.D. 1720–1899) showed this form of trauma 
in a sample of 841. 
Although not a main focus of our current research we must also 
mention human bone artifacts and modiﬁed human elements that 
have been recovered from central California and considered previously as evidence for violence (Andrushko et al., 2010). A total 
of 30 such artifacts have been documented from 16 of the 329 sites 
in the current database (Appendix C). All but three were associated 
with human burials, eight of which were male and ﬁve were 
female. The speciﬁc elements include nine modiﬁed radii, eight 
femora, seven ulnae, four calvaria, three tibiae, two ﬁbulae, and 
one rib. Formal artifacts as deﬁned by the typology of non-human 
(a) (b) (c) 
Fig. 4. Sites with skeletal evidence for violence in central California: (a) Trophy-taking; (b) Blunt force cranial trauma; (c) Sharp force cranial trauma. 
Table 3 
Summary of trophy-taking and dismemberment by ethnographic territory. 
Territory Female Male Indeterminate Total 
N % N % N % N % 
Bay Miwok 0/381 0.0 0/378 0.0 1/622 0.16 1/1381 0.07 
Coast Wiwok 0/79 0.0 2/119 1.7 0/85 0.00 2/283 0.71 
Costanoan 13/1692 0.8 47/1804 2.6 3/1319 0.23 63/4815 1.31 
Wappo 0/2 0.0 0/11 0.0 0/0 0.00 0/13 0.00 
Hill Nomlaki 1/131 0.8 0/124 0.0 0/77 0.00 1/332 0.30 
Hill Patwin 0/42 0.0 0/36 0.0 1/112 0.89 1/190 0.53 
Konkow 0/62 0.0 0/51 0.0 0/108 0.00 0/221 0.00 
Maidu 0/4 0.0 0/6 0.0 0/0 0.00 0/10 0.00 
Nisenan 0/95 0.0 1/72 1.4 0/112 0.00 1/279 0.36 
River Nomlaki 0/10 0.0 0/8 0.0 0/8 0.00 0/26 0.00 
Plains Miwok 1/584 0.2 0/594 0.0 2/745 0.27 3/1923 0.16 
River Patwin 1/88 1.1 5/111 4.5 0/70 0.00 6/269 2.23 
Southern Patwin 0/355 0.0 1/380 0.3 0/211 0.00 1/946 0.12 
Northern Valley Yokuts 1/264 1.9 2/290 0.7 0/383 0.00 3/937 0.32 
Wintu 0/44 0.0 0/52 0.0 0/154 0.00 0/250 0.00 
Yana 0/28 0.0 1/25 4.0 0/15 0.00 1/68 1.47 
Central Sierra Miwok 0/4 0.0 0/3 0.0 0/15 0.00 0/22 0.00 
Northern Sierra Miwok 1/121 0.8 1/67 1.5 1/76 1.31 3/264 1.14 
Southern Sierra Miwok 0/142 0.0 1/108 0.9 0/124 0.00 1/374 0.27 
Total 18/4128 0.4 61/4239 1.4 8/4236 0.18 87/12,603 0.69 bone implements for central California (Gifford, 1940) included six 
femur daggers, four calvarium containers or skull bowls (Fig. 5), 
one radius whistle, one tibia whistle, one femur whistle, one femur 
atlatl, one ﬁbula pin, and one ﬁbula dagger. The remaining artifacts 
exhibited various combinations of drilling, polishing, grinding, 
and/or working. Spatially, these artifacts were more common in 
the San Francisco Bay area with 11 (36.7%), found in ethnographic 
Costanoan territory, eight (26.7%) in Bay Miwok territory, and six 
(20%) in Plains Miwok territory. The temporal distribution of these 
modiﬁed elements shows highest frequency in the Early Period 
(n = 14; 46.7%), followed by the Early Middle Period (n = 12; 40%), 
with only four (13.3%) examples recovered from contexts 
post-dating cal A.D. 420. Blunt force craniofacial trauma 
Blunt force trauma occurs when a large surface area is impacted 
at low velocity leading to breakage of skeletal elements (Fig. 6). 
This type of trauma can be inﬂicted with any number of objects 
(e.g. sticks, clubs, ﬁsts, rocks), or can be the result of falls or car 
accidents (Galloway, 1999; Komar and Buikstra, 2008). Here we 
focus on blunt force trauma to the skull as an indicator of violent 
behavior. While it is possible that some of these injuries were 
sustained through falls or accidents, we focus on various patterns 
of craniofacial trauma indicative of intentional injuries or 
interpersonal violence as previously outlined by Walker (1989) 
for southern California. 
Table 4 
Relative frequency of trophy-taking/dismemberment over time in central California. 
Time period Females Males Indeterminate Total
 
N % N % N % N %
 
3050–500 B.C. 0/392 0.0 1/421 0.2 1/600 0.2 2/1413 0.1 
500 B.C.–A.D. 420 7/675 1.0 33/792 4.2 1/726 0.1 41/2193 1.9 
A.D. 420–1010 4/1213 0.3 12/1186 1.0 2/1059 0.2 18/3458 0.5 
A.D. 1010–1390 4/1047 0.4 10/1089 0.9 3/908 0.3 17/3044 0.6 
A.D. 1390–1720 1/535 0.2 5/508 0.9 1/611 0.2 7/1654 0.4 
A.D. 1720–1899 2/266 0.8 0/243 0.0 0/332 0.0 2/841 0.2 
Totals 18/4128 0.4 61/4239 1.4 8/4236 0.2 87/12,603 0.7 
Fig. 6. Example of antemortem depressed blunt force cranial trauma, Burial 37, CA­
SCL-478 (500–210 cal B.C.) (Photograph by Randy Wiberg). Blunt force trauma to the head may result in depressed or sim­
ple linear fractures and more severe impacts can lead to comminu­
tion (Lovell, 1997). In this study, these fracture types were treated 
separately (depressed (Fig. 6), linear, and comminuted), and were 
further differentiated as to time of occurrence, either antemortem 
or perimortem. Therefore a total of six fracture types of the skull 
were recorded. The location of the injury was also noted, as part 
of the cranial vault (frontal, temporal, parietal, occipital), the face, 
the nasal bone, or the mandible. This analysis included a subset of 
the skeletons available from the CCBD; only those individuals with 
a documented presence of craniofacial elements were included so 
that presence and absence could be conﬁdently determined (true 
prevalence). 
Evidence for blunt force craniofacial trauma was identiﬁed in a 
total of 264 burials in the database, representing 13 of the 19 eth­
nographic territories (Appendix A, Fig. 4b). Of all individuals with 
observable crania that could be reliably sexed, 4.0% of females 
(103/2580) and 5.5% of males (141/2557) showed evidence for 
blunt force craniofacial trauma, these differences are statistically 
signiﬁcant (v2 = 6.875, p = 0.01). Evaluation of the relative fre­
quency of trauma by skull location shows no signiﬁcant difference 
between the sexes, except in the frontal bone, where males show 
blunt force trauma at much higher rates (Table 5). The most com­
monly affected areas are the frontal and parietal bones. The 
remainder of the skull exhibits blunt force trauma at much lower 
frequencies. 
In a consideration of age, older individuals of both sexes show 
higher rates of blunt force craniofacial trauma (Table 6). The occur­
rence of this type of trauma among males peaks during the middle 
adult period; whereas, females show increasingly higher rates of 
craniofacial trauma with age. A statistically signiﬁcant difference 
is only seen between males and females that are young adults 
(v2 = 11.97, p = 0.01). Additionally, signiﬁcant differences among 
age groups are found for males, females, and in a consideration 
of all individuals (regardless of sex) (Table 5). Fig. 5. Example of formal artifact made from human bone: partial calvarium or 
skull bowl from CA-CCO-548 (Photograph by Al Schwitalla). The frequency of blunt force craniofacial trauma remained 
essentially unchanged for the ﬁrst ﬁve time periods represented 
in the sample (3050 B.C.–A.D. 1720), but rose markedly during 
the Protohistoric/Historic Period (A.D. 1720–1899) (Table 7). Anal­
ysis by sex also shows that frequencies are comparable through 
time for each sex with major changes after A.D. 1720 when there 
was nearly a fourfold increase in the frequency of this form of vio­
lence among males and a doubling among females compared to the 
previous period. This suggests an overall increase in violence dur­
ing the Protohistoric/Post-contact period that disproportionately 
affected males. 
The spatial distribution of blunt force craniofacial trauma by 
ethnographic territory also shows variation (Table 8), some of 
which is exaggerated by small sample size for certain ethnographic 
territories. Restricting comparisons to those areas where at least 
100 burials have been recovered, the highest frequency is among 
the Northern Valley Yokuts (16/286 individuals or 5.6%), followed 
by the Plains Miwok (29/538 or 5.4%), and Costanoan (125/3164 
or 4.0%). These groups all shared boundaries. On a regional basis 
there is strong variation with the Sierra Nevada foothills which ex­
hibit extremely low frequencies of blunt force craniofacial trauma 
(2/397 or 0.5%) with higher frequencies in the San Francisco Bay 
area (130/3456 or 3.8%) and Central Valley (132/2349 or 5.6%) 
(Table 9). 
In general, the frequency of this type of trauma is considerably 
lower than the values reported by Walker (1989) for the Santa Bar­
bara Channel, where skulls from the northern Channel Islands 
showed a combined mean frequency of 18.6% (Walker, 
1989:313). Chronological variation is also apparent between the 
regions as the peak in this form of violence in the Santa Barbara 
area was during the Early Middle Period (1490 cal B.C. to cal A.D. 
580), which is considerably earlier than in central California where 
Table 5 
Individuals with evidence of blunt force craniofacial trauma by sex and location on the skull. 
Location Female Male 
N/2580 % N/2557 
Frontal 33 1.3 53 
Parietal 45 1.7 50 
Occipital 7 0.3 8 
Temporal 7 0.3 8 
Facial 3 0.1 3 
Nasal 9 0.3 13 
Mandible 7 0.3 6 
a Chi-square is between males and females for each location. 
% 
2.1 
2.0 
0.3 
0.3 
0.1 
0.5 
0.2 
Indeterminate 
N/1065 
8 
13 
1 
0 
0 
1 
0 
% 
0.8 
1.2 
0.1 
0 
0 
0.1 
0 
Total 
N/6202 
93 
108 
16 
15 
6 
23 
13 
% 
1.5 
1.7 
0.3 
0.2 
0.1 
0.4 
0.2 
Chi-squarea 
v2 
4.49 
0.31 
0.08 
0.08 
0.00 
0.77 
0.07 
p-Value 
0.03 
0.58 
0.78 
0.78 
0.99 
0.38 
0.79 
Table 6 
Distribution of blunt force craniofacial trauma by age. 
Age Female 
N % 
Male 
N % 
Indeterminate 
N % 
Total 
N % 
Chi-squarea 
v2 p-Value 
Adolescent (12–18) 2/91 2.2 1/51 2.0 3/226 1.3 6/368 1.6 0.01 0.93 
Young adult (18–35) 29/1089 2.7 71/1227 5.8 4/290 1.4 104/2606 4.0 13.62 0.00 
Middle adult (35–45) 25/485 5.2 39/519 7.5 2/51 3.9 66/1055 6.3 2.88 0.24 
Old adult (45+) 38/513 7.4 18/368 4.9 2/66 3.0 58/947 6.1 2.28 0.13 
Total 94/2178 129/2165 11/633 234/4976 
2v 20.89 4.50 2.51 21.24 
p-Value <0.01 0.211 0.47 <0.01 
a Chi-square is between males and females for each age group. the apex is apparent during the Protohistoric/Historic Period (A.D. 
1720–1899). 
Sharp force/projectile trauma 
Sharp force trauma results from a foreign object applying forces 
on a narrow surface of bone (Fig. 7). The object therefore also needs 
to be narrow, such as a knife, saw, or other type of cutting imple­
ment (Galloway, 1999) and the force needs to be sufﬁcient enough 
that it will penetrate and scar the skeletal tissue. Cutting actions 
associated with sharp force trauma generally include stabbing, 
slashing, or chopping with a sharp object (Komar and Buikstra, 
2008). Evidence of sharp force trauma is generally present in cases 
of dismemberment and trophy-taking; however, other forms of 
sharp force trauma also exist as a result of violent encounters. 
Therefore, sharp force trauma is dealt with separately here as an 
additional type of evidence for violent behavior in the archaeolog­
ical record as indicated by cutmarks, indentations, perforations, or 
holes in bone that clearly were the result of sharp force penetra­
tion. We also include in this analysis evidence for projectile point 
trauma identiﬁed by the occurrence of projectiles and/or their frag­
ments embedded in bone (Fig. 7). These types of trauma can be Table 7 
Frequency of blunt force craniofacial trauma by time period. 
Time period Female Male 
N % N % 
3050–500 B.C. 
500 B.C.–A.D. 420 
A.D. 420–1010 
A.D. 1010–1390 
A.D. 1390–1720 
A.D. 1720–1899 
12/247 
18/545 
20/665 
26/627 
15/349 
12/147 
4.9 
3.3 
3.0 
4.1 
4.3 
8.2 
14/278 
31/550 
24/695 
34/597 
16/310 
22/127 
5.0 
5.6 
3.5 
5.7 
5.2 
17.3 
Total 
v2 
103/2580 
9.64 
4.0 141/2557 
39.91 
5.5 
p-Value 0.09 <0.01 
a Chi-square is between males and females for each time period. equated to weapon wounds (Merbs, 1989), and as it can be difﬁcult 
to tease apart sharp force/projectile trauma in the archaeological 
record, they are analyzed together here. For the current study, 
sharp force trauma was recorded on the basis of the presence of 
projectile point wounds on the skeleton, speciﬁcally the occur­
rence of projectiles and/or their fragments embedded in bone 
(Fig. 7), or indentations, perforations, or holes in bone that clearly 
were the result of sharp force penetration. 
Evidence for sharp force/projectile trauma was identiﬁed in 
7.4% (462/6278) of individuals for whom the skeleton was >70% 
complete (Fig. 4c). This form of violence was signiﬁcantly more 
common among males (273/2553 or 10.7%) than females (118/ 
2594 or 4.5%; v2 = 69.20, p < 0.001). There is also a statistically sig­
niﬁcant difference between the age groups, indicating that this 
type of trauma occurred more often in younger individuals (Ta­
ble 10). In every age group, except the youngest (adolescent) there 
is a statistically signiﬁcant difference between males and females. 
In contrast to blunt force craniofacial trauma, sharp force/projectile 
trauma was more prevalent among females at a younger age 
including adolescence and early adulthood. Males showed much 
higher rates in young and middle adulthood, in much the same 
pattern as blunt force craniofacial trauma. Indeterminate Total Chi-squarea 
N % N % v2 p-Value 
1/97 
1/213 
7/298 
10/286 
0/130 
1/45 
1.0 
0.5 
2.4 
3.5 
0 
2.2 
27/622 
50/1308 
51/1654 
70/1510 
31/789 
35/319 
4.3 
3.8 
3.1 
4.6 
4.1 
11.0 
0.01 
3.49 
0.22 
1.57 
6.69 
5.26 
0.93 
0.06 
0.64 
0.21 
0.04 
0.02 
20/1065 
9.66 
1.9 264/6202 
41.96 
4.3 
0.09 <0.01 
Table 8 
Frequency of blunt force craniofacial trauma by ethnographic territory. 
Ethnographic territory Female Male Indeterminate Total Chi-Squarea 
N % N % N % N % v2 p-Value 
Bay Miwok 9/202 4.5 6/200 3.0 3/85 3.5 18/487 3.7 0.59 0.44 
Central Sierra Miwok 0/4 0 0/3 0 0/4 0 0/11 0 – – 
Coast Miwok 2/30 6.7 3/40 9.8 0/3 0 5/73 6.8 – – 
Costanoan 48/1256 3.8 69/1305 5.3 8/603 1.3 125/3164 4.0 3.15 0.08 
Hill Nomlaki 3/84 3.6 4/90 4.4 0/19 0 7/193 3.6 0.09 0.77 
River Nomlaki 1/5 20.0 3/7 42.9 0/2 0 4/14 28.6 – – 
Northeastern Maidu 0/3 0 0/6 0 – – 0/9 0 – – 
Northern Sierra Miwok 0/115 0 0/57 0 0/53 0 0/225 0 – – 
Northern Valley Yokuts 8/131 6.1 7/126 5.6 1 29 16/286 5.6 0.04 0.6 
Konkow 2/54 3.7 4/36 11.1 0/43 0 6/133 4.5 1.91 0.17 
Hill Patwin 0/34 0 0/30 0 0/16 0 0/80 0 – – 
River Patwin 1/27 3.7 3/35 8.6 1/10 10 5/72 6.9 – – 
Southern Patwin 7/244 2.9 9/267 3.4 0/55 0 16/566 2.8 0.11 0.75 
Plains Miwok 10/234 4.3 14/214 6.5 5/90 5.6 29/538 5.4 1.14 0.29 
Nisenan 0/28 0 0/18 0 0/16 0 0/62 0 – – 
Southern Sierra Miwok 1/74 1.4 1/61 1.6 0/17 0 2/152 1.3 0.02 0.89 
Wintu 8/28 28.6 16/36 44.4 2/7 28.6 26/71 36.3 – – 
Yana 3/27 11.1 2/25 8.0 0/13 0 5/65 7.7 – – 
Wappo 0/0 0 0/1 0 0/0 0 0/1 0 – – 
Total 103/2580 4.0 141/2557 5.5 20/1065 1.9 264/6202 4.3 
v2 63.25 140.86 44.51 234.71 
p-Value <0.01 <0.01 <0.01 <0.01 
a Chi-square is between males and females for each ethnographic territory. 
Table 9 
Frequency of blunt force craniofacial trauma by geographic region. 
Geographic region Female Male Indeterminate Total Chi-squarea 
N % N % N % N % v2 p-Value 
Sierra Nevada 1/196 0.5 1/127 0.8 0/74 0 2/397 0.5 0.10 0.76 
Central Valley 52/1013 5.1 62/1005 6.8 12/331 3.6 132/2349 5.6 2.41 0.12 
SF Bay 50/1371 3.6 72/1425 5.1 8/660 1.2 130/3456 3.8 3.31 0.07 
Total 103/2580 4.0 141/2557 5.5 20/1065 1.9 264/6202 4.3 
2v 10.07 9.05 8.49 26.50
 
p-Value 0.01 0.01 0.01 <0.01
 
a Chi-square is between males and females for each geographic region. 
Fig. 7. Example of embedded projectile point, Burial 182, CA-CCO-548 (1500– 
500 cal B.C.) (Photograph by Randy Wiberg). With respect to temporal trends, overall frequencies of sharp 
force/projectile trauma show no signiﬁcant variation across the 
ﬁrst ﬁve of the six temporal periods represented in our sample, 
remaining steady between 6.2% and 7.5%. However, a distinct in­
crease from 7.4% (58/779) to 9.7% (31/319) is apparent during 
the Protohistoric/Historic Period (Table 11). Additional temporal 
variation is apparent when males are considered separately from females. While males mirror the overall study population with 
an all-time peak (15.6%) in sharp force/projectile trauma during 
the Protohistoric/Historic Period, they exhibit an earlier peak 
during the Early Middle Period (11.9%), followed by a decline 
in the Late Middle Period (9.2%) and then a steady upward trend 
across the Middle-Late Transition through the Protohistoric/His­
toric Period. This trend contrasts markedly with patterning 
among females who show a concomitant decline in sharp 
force/projectile trauma during the Middle-Late Transition and 
Late Period, only increasing during the Protohistoric/Historic 
Period. 
Sharp force/projectile trauma also shows variation by ethno­
graphic territory (Table 12). Considering only those territories with 
robust samples (n > 100), the highest frequencies were among the 
southern Sierra Miwok (23.2%), northern Valley Yokuts (9.7%), and 
Hill Nomlaki (7.9%). Statistically signiﬁcant differences between 
males and females are seen in many regions including the Cost­
anoan, Hill Nomlaki, Northern Valley Yokuts, Southern Patwin, 
and Plains Miwok. On a regional basis there is strong variation with 
the Sierra Nevada foothills exhibiting the highest frequencies of 
sharp force/projectile trauma (45/417 or 10.8%) with a gradual de­
cline to the west; the Central Valley exhibits 9.6% (203/2125) while 
the San Francisco Bay area has the lowest frequency at 5.7% (214/ 
3736) (Table 13). 
Table 10 
Distribution of sharp force and projectile trauma by age. 
Age Females Males Indeterminate Total Chi-Squarea 
N % N % N % N % v2 p-Value 
Adolescent (12–18) 8/92 8.7 4/53 7.5 7/237 3.0 19/382 5.0 0.06 0.81 
Young adult (18–35) 58/1179 4.9 144/1280 11.3 10/355 2.8 212/2814 7.5 32.62 <0.01 
Middle adult (35–45) 26/590 4.4 60/602 10.0 1/81 1.2 87/1273 6.8 13.76 <0.01 
Old adult (45+) 16/513 3.1 25/636 6.9 0/66 0 41/942 4.4 6.77 0.01 
Total 108/2374 4.5 233/2298 10.0 18/739 2.4 359/5411 6.6 
2v 6.46 6.36 2.62 13.38 
p-Value 0.09 0.95 0.45 0.01 
a Chi-square is between males and females for each age group. Discussion 
Spatial and cultural variability 
As recognized previously, central California seems to distin­
guish itself from the Santa Barbara Channel by a higher frequency 
of trophy-taking and dismemberment which, although mentioned 
ethnographically for the Chumash (Johnson, 2007; Lambert, 
2007b), did not ﬁgure prominently in Lambert’s (1994) assessment 
of the regional bioarchaeological record of violence. In central Cal­
ifornia evidence for trophy-taking/dismemberment seems to re­
ﬂect a strategy of raiding, inter-group retribution, and mutilation 
for the purposes of intimidation. The overall occurrence of this 
form of violence is relatively low, however, with a frequency of 
only 0.7%. This value is slightly higher when it is based only on 
skeletons for which sex determinations were made (0.9%). The 
highest frequency in any area was 2.2% (6/269) in the ethnographic 
territory of the River Patwin followed by 1.3% (63/4815) in Cost­
anoan territory of the southern San Francisco Bay area. Two 
archaeological sites in the southern San Francisco Bay area did 
show noticeably higher frequencies of this form of violence: CA­
SCL-478 produced six examples from a population of 90 (6.7%) 
(Wiberg, 2002) while CA-SCL-674 produced 14 examples from a 
population of 243 (5.8%) (Grady et al., 2001). 
Compared to trophy taking, evidence for blunt force and sharp 
force/projectile trauma is considerably more abundant in central 
California with overall frequency of sharp force/projectile trauma 
at 7.4% (462/6278), and blunt force craniofacial trauma at 4.3% 
(264/6202). These two forms of violence were also identiﬁed in 
the Santa Barbara Channel where the overall frequency of sharp 
force trauma (3.3%) was much lower than central California, but 
the prevalence of cranial vault fractures was much higher (15.1%) 
(Lambert, 1994). Some of these reported differences in the fre­
quency of violent behavior may be related to inconsistencies in Table 11 
Frequency of sharp force and projectile trauma by time period. 
Time period Females Males 
N % N % 
3050–500 B.C. 
500 B.C.–A.D. 420 
A.D. 420–1010 
A.D. 1010–1390 
A.D. 1390–1720 
A.D. 1720–1899 
5/247 
16/493 
44/728 
34/649 
10/332 
9/145 
2.0 
3.2 
6.0 
5.2 
3.0 
6.2 
18/274 
65/548 
65/703 
65/593 
40/307 
20/128 
6.6 
11.9 
9.2 
11.0 
13.0 
15.6 
Total 
v2 
118/2594 
12.74 
4.5 273/2553 
12.26 
10.7 
p-Value 0.03 0.03 
a Chi-square is between males and females for each time period. researchers’ deﬁnitions of skeletal indicators of violence. However, 
such distinctions might also reﬂect cultural variation in outlets for 
violence across Native California as others have noted (Andrushko 
et al., 2010). In central California spatial patterning in all forms of 
violence shows hot-zones in the southern San Francisco Bay area, 
and along the shores of the Sacramento River, particularly along 
the boundaries between the Bay Miwok, Plains Miwok, and River 
and Southern Patwin ethnographic groups (Fig. 4). The latter loca­
tions contained the highest ethnographic population densities 
which appear to have been a contributing factor to elevated levels 
of violence. 
In central California the majority of blunt force craniofacial frac­
tures were found on the parietal followed by the frontal. Walker 
postulated that the occurrence of antemortem depressed fractures 
on the frontal could be related to ritualized ﬁghting, but his conclu­
sion was also based on the extremely high frequency of this type of 
trauma in the Santa Barbara Channel. If this interpretation is cor­
rect, central California had lower rates of ritualized ﬁghting than 
in the Santa Barbara Channel. Alternatively, this form of violence 
may have had a different cause across these different regions and 
did not serve a ritualized purpose in central California. 
In the Santa Barbara Channel there was a decidedly lower fre­
quency of both sharp force (males 9.6%; females 3.7% [Lambert, 
1994:137]) and blunt force (males 23.8%; females 13.5% [Lambert, 
1994:114]) trauma among females, a pattern that is also manifest 
in central California in trophy-taking (males 1.4%; females 0.4%) 
and sharp force/projectile trauma (males 10.7%; females 4.5%). 
However, blunt force craniofacial trauma was nearly as common 
among females (4.0%) as males (5.6%). While found to have a statis­
tical difference, the sexes were very similar in type, frequency, and 
location of blunt force craniofacial trauma. Where Andrushko et al. 
(2010) suggested that the occurrence of female skeletons subjected 
to trophy-taking or dismemberment were evidence of non­
combatants being subjected to reciprocal, symbolic forms of Indeterminate Total Chi-squarea 
N % N % v2 p-Value 
16/113 
8/221 
20/308 
17/303 
8/140 
2/46 
14.2 
3.6 
6.5 
5.6 
5.7 
4.3 
39/634 
89/1262 
129/1739 
116/1545 
58/779 
31/319 
6.2 
7.1 
7.4 
7.5 
7.4 
9.7 
6.36 
26.85 
5.21 
13.83 
22.19 
6.35 
0.01 
<0.01 
0.02 
<0.01 
<0.01 
0.01 
71/1131 
15.20 
6.3 462/6278 
4.20 
7.4 
0.01 0.52 
Table 12 
Frequency of sharp force and projectile trauma by ethnographic territory. 
Ethnographic territory Females Males Indeterminate Total Chi-squarea 
N % N % N % N % v2 p-Value 
Bay Miwok 8/193 4.1 16/209 7.7 1/86 1.2 25/488 5.1 2.20 0.14 
Central Sierra Miwok 1/4 25.0 0/3 0 0/4 0 1/11 9.1 – – 
Coast Miwok 1/30 3.3 4/40 10.0 0/3 0 5/73 6.8 – – 
Costanoan 36/1269 2.8 111/1260 12.4 37/644 5.7 184/3173 5.8 41.20 <0.01 
Hill Nomlaki 4/83 4.8 11/89 12.4 0/19 0 15/191 7.9 3.07 0.08 
River Nomlaki 0/5 0 0/3 0 0/2 0 0/10 0 – – 
Northeastern Maidu 0/3 0 2/6 33.3 – – 2/9 22.2 – – 
Northern Sierra Miwok 2/116 1.7 2/64 33.3 0/53 0 4/233 1.7 0.37 0.54 
Northern Valley Yokuts 8/128 6.3 20/134 14.9 0/28 0 28/290 9.7 5.16 0.02 
Konkow 0/54 0 1/40 2.5 6/49 12.2 7/143 4.9 1.37 0.24 
Hill Patwin 1/35 2.9 5/35 14.3 1/17 5.9 7/87 8.0 – – 
River Patwin 6/35 17.1 19/37 51.4 0/9 0 25/81 30.9 – – 
Southern Patwin 4/241 1.7 13/257 5.1 1/56 1.8 18/554 3.2 4.36 0.04 
Plains Miwok 22/235 9.4 40/230 17.4 16/101 15.8 78/566 3.2 6.49 0.01 
Nisenan 3/28 10.7 6/19 31.6 6/22 27.3 15/69 21.7 – – 
Southern Sierra Miwok 20/80 25.0 16/65 24.6 2/19 10.5 38/164 23.2 0.00 0.96 
Wintu 1/27 3.7 5/36 13.9 1/6 16.7 7/69 10.1 – – 
Yana 1/27 3.7 2/25 8.0 0/13 0 3/65 4.6 – – 
Wappo 0/1 0 0/1 0 – – 0/2 0 – – 
Total 118/2594 4.5 273/2553 10.7 71/1131 6.3 462/6278 7.4 
v2 128.38 126.52 51.67 229.56 
p-Value <0.01 <0.01 <0.01 <0.01 
a Chi-square is between males and females for each ethnographic territory. 
Table 13 
Frequency of sharp force and projectile trauma divided by geographic region. 
Geographic region Females Males Indeterminate Total Chi-squarea 
N % N % N % N % v2 p-Value 
Sierra Nevada 23/203 11.3 20/138 14.5 2/76 2.6 45/417 10.8 0.75 0.39 
Central Valley 50/898 5.6 122/905 13.5 31/322 9.6 203/2125 9.6 32.70 <0.01 
SF Bay 45/1493 3.0 131/1510 8.7 38/733 5.2 214/3736 5.7 43.62 <0.01 
Total 118/2594 4.5 273/2553 10.7 71/1131 6.3 462/6278 7.4 
2v 31.75 15.89 9.35 36.79
 
p-Value <0.01 <0.01 0.01 <0.01
 
a Chi-square is between males and females for each geographic region. violence, the similarity in male and female percentages of blunt 
force trauma suggest that females in central California may have 
been at least slightly more active in aggressive interactions 
between groups, a ﬁnding supported by regional ethnographic 
accounts; however, central California ethnography and bioarchae­
ology in general support previously identiﬁed patterns of greater 
participation of males in acts of violence. The slightly higher 
frequency of evidence for violent trauma in females in central 
California in comparison to the Santa Barbara Channel could also 
be attributed to female aggression directed at other females. In a 
cross-cultural study, it was found that this type of behavior can 
be the result of competition for men or scarce resources (Burbank, 
1987). In modern Zambia female aggression was also found to 
equate to social status and its role in resource acquisition 
(Schuster, 2006). This higher rate of female craniofacial trauma 
could also be a result of domestic ﬁghting, and the result of male 
aggression directed at females. 
Diachronic variability 
Variation through time in central California is seemingly more 
informative than inter-regional comparisons and simple spatial 
patterning in terms of the possible causes of violence, or at the very 
least, correlative variables. At present, diachronic variation can 
only be evaluated on a coarse-grained chronological scale in which 
burials were assigned to relatively large blocks of time. This same chronological approach was employed in the Santa Barbara area 
where Walker (1989) and Lambert (1994) found that evidence of 
intra-group/intra-personal violence did not simply increase incre­
mentally over time but rather there were two intervals of height­
ened violence: the Early Middle Period (1500 cal B.C–A.D. 580) 
when blunt force cranial trauma showed exceptionally high fre­
quencies (36.5% in males, 19.4% in females) and the Late Middle 
Period (cal A.D. 580–1380) when projectile point injuries peaked 
(21.9% males, 10.7% females) (Fig. 8). Walker (1989) attributed 
the earlier spike to sub-lethal combat focused on the Channel Is­
lands (although Lambert (1994:109) found equal or greater rates 
of cranial trauma on the mainland) while the Late Middle increase 
in sharp force trauma was associated with both the introduction of 
the bow and arrow, and resource scarcity during droughts of the 
Medieval Climatic Anomaly (Lambert, 1994). 
Central California also shows episodic violence rather than a 
gradual, incremental increase that might be expected from simple 
population growth over time. Here also, two periods are apparent, 
but they differ from those identiﬁed in southern California. Tro­
phy-taking/dismemberment shows an apex during the Early Mid­
dle Period (500 B.C.–A.D. 420), followed by a signiﬁcant decline 
with virtually no evidence of this form of violence during the Pro-
tohistoric/Historic Period (A.D. 1720–1899) (Fig. 8). The timing of 
this peak is very similar to the early apex in blunt force cranial 
trauma in southern California. The second apex in violence in cen­
tral California was during the Protohistoric/Historic Period (cal A.D. 
1720–1899) which shows all-time high frequencies of both blunt 
force and sharp force/projectile trauma. This differs signiﬁcantly 
from the Santa Barbara Channel where the peak in projectile vio­
lence was earlier (cal A.D. 580–1380) and was followed by a 
marked decline. Clearly, the Early Middle Period, while dated 
slightly differently across regions stands out as a period of esca­
lated violence in both central and southern California, with high 
levels of blunt force trauma in the south, and elevated levels of tro­
phy-taking and projectile violence in the central part of the state. 
The peak in Early Middle Period violence in central California, how­
ever, is also very different and much more severe than that seen in 
the Santa Barbara Channel area. In the latter area the depressed 
cranial injuries are rather small and healed, and there is minimal 
evidence for lethal intention (Lambert, 1994, 1997). The trophy-
taking, on the other hand suggests a very different level and type 
of violence, one that may well have had a symbolic component 
to it that was related to intimidation, power, and acts of retaliation. 
While the emphasis on trophy-taking seems to be the salient 
characteristic of violence during the Early Middle Period in central 
California, this interval also shows an increase in sharp force/pro­
jectile trauma from the Early Period. Stevens and Codding (2009) 
have suggested that the atlatl spear-thrower may not have been 
introduced into California until the Middle Period. While more evi­
dence will be needed to overturn the prevailing view that the atlatl 
has a much greater antiquity in California, our projectile violence 
data do provide some support for a shorter chronology at least in 
the central part of the state. More compelling is the increase in 
sharp force/projectile trauma during the Middle-Late Transition, 0.
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Fig. 8. Relative frequency of trophy-taking/dismemberment, blunt force trauma, anwhich seems to reﬂect the appearance of the bow and arrow. This 
weapon system was apparently introduced into eastern California 
(Sutton et al., 2007:241) and the American Southwest (Cordell, 
1984:102) as early as A.D. 400–600, but Lambert (1994) was un­
able to document evidence for its use in the Santa Barbara Channel 
any earlier than ca. cal A.D. 980. A more recent review of the dating 
evidence by Kennett et al. (2013) now suggests its appearance in 
the Channel Islands area between cal A.D. 650 and 900, but a later 
date, ca. cal A.D. 1200, for its introduction into central California 
(see also Groza et al., 2011:151). Kennett et al. (2013) suggest that 
the initial appearance of the bow in the Santa Barbara area did not 
immediately precipitate increased violence but that bow-related 
violence only became more prevalent in the context of later cli­
matic instability during the Medieval Climatic Anomaly. Our data 
from central California show a strong correlation between the cur­
rently accepted date for the arrival of the bow and arrow (cal A.D. 
1200) and increased violence. The relatively high frequency of 
sharp force trauma in the Sierra Nevada and a decrease from east 
to west from the Sierra to San Francisco Bay (Table 12) further cor­
roborate the notion that the bow was introduced into central Cal­
ifornia from the east (Bettinger, 2013; Kennett et al., 2013). The 
fact that this pattern is stronger during the Late Period (Table 14), 
further supports this likelihood. 
The correlation between increased violence and the bow sug­
gested in our data is also not concordant with Bettinger’s (2013) 
recent assessment of the relative importance of this weapon sys­
tem in central California over time. He argued that California-Great 
Basin warfare seemed never to have been organized enough to put Males 
Females 
ales 
Middle/Late Late Protohistoric/historic 
(AD 1010-1390 ) (AD 1390-1720) (AD 1720-1899) 
d sharp force trauma through time for males and females in central California. 
the bow to effective use and that bow-related violence played itself 
out in the Santa Barbara Channel by A.D. 1150. In contrast, our cen­
tral California data show only a continuously upward trend follow­
ing the introduction of the bow. Much of Bettinger’s assessment of 
the nature of central California warfare may still be accurate (the 
lack of shields, armor, and implements of war among most groups), 
but the diachronic trend in bow-related violence suggests that the 
appearance of the new weapon system brought with it an increase 
in inter-group and/or inter-personal attacks. 
We concur with Andrushko et al. (2010), however, that pre-bow 
and arrow violence in central California during the Early Middle 
Period was most likely related to the intrusion of different groups 
into and through the Sacramento Delta and southern San Francisco 
Bay area. 
Circa 1500 cal B.C., central California was marked by the co­
occurrence of at least three distinctive artifact complexes: Windm­
iller (Sacramento Valley/Delta), Berkeley (East San Francisco Bay), 
and Early Bay (southwest San Francisco Bay), which have long been 
thought to reﬂect different ethnolinguistic identities, speciﬁcally 
subdivisions of the Penutian language family and possibly the Ho­
kan stock (Fredrickson, 1974; Gerow and Force, 1968; Moratto, 
1984). Of course, the exact correlation between these archaeologi­
cal cultures, languages, and ethnic identities is imprecise, complex, 
and much debated (see Hughes, 1992). More recent research has 
sought to unravel the history of population group movements in 
central California via ancient DNA (e.g., Johnson et al., 2012) pro­
ducing yet more complex patterning. Still, the linguistic mosaic 
of central California cannot be credibly explained without refer­
ence to past population migrations (Codding and Jones, 2013). By 
the beginning of the Late Period (ca. cal A.D. 1250) the Augustine 
Pattern became dominant throughout both the Sacramento Delta 
and San Francisco Bay regions shared by several ethnolinguistic 
groups (Bay Miwok, Costanoan, Plains Miwok, Patwin). The con­
centration of signs of violence along the boundaries between 
groups suggests that the process of them all establishing them­
selves in central California was not entirely peaceful. The concen­
tration of sites with evidence of violence in the southern San 
Francisco Bay area suggests that this was a hot-zone of inter-group 
contact and conﬂict during much of the prehistoric past, initially as 
an interface between the Early Bay and Berkeley archaeological 
complexes during the Early Middle Period, and later during the 
Middle Period between the established (Berkeley), and its replace­
ment, the Augustine culture. The earlier inter-group conﬂict fea­
tured trophy-taking/dismemberment and projectile trauma, both 
with a heavy emphasis on male victims. 
Diachronic patterns provide only ambiguous support for the 
Medieval droughts hypothesis in central California. In the Santa 
Barbara Channel, effects of the droughts are well attested by the 
extreme peak in projectile violence during the Middle-Late Transi­
tion when the droughts occurred, and a decrease with climatic 
amelioration in the ensuing Late Period. In central California our Table 14 
Frequency of sharp force and projectile trauma by time period and geographic region. 
Geographic region Male 
Early Late 
N % N 
Sierra Nevada 11/101 10.9 9/37 
Central Valley 72/606 11.9 50/299 
SF Bay 65/818 7.9 66/692 
Total 148/1525 9.7 125/1028 
2v 6.32 15.41 
p-Value 0.04 <0.01 database shows an increase in projectile violence coincident with 
the MCA when the bow and arrow seems to have been introduced, 
making it difﬁcult to discern which factor—drought-related stress 
or introduction of a new weapon—was most important in effecting 
increased violence. This situation is similar to eastern North Amer­
ica where bow-related violence increased during the late Wood­
land Period when there was also widespread settlement and 
subsistence change– making it impossible (and probably not real­
istic) to determine which variable was more signiﬁcant in causing 
societal change (Milner et al., 2013). However, in central California 
violence continued to increase to even greater levels after the 
introduction of the bow during the Middle-Late Transition, reach­
ing an all-time peak during Protohistoric/Historic times, suggesting 
the new weapon system may ultimately have been a more power­
ful inﬂuence than the Medieval droughts. Schwitalla and Jones 
(2012), using an earlier version of the CCDB, also found only mod­
est evidence for increased violence in central California during the 
Middle-Late Transition as a whole. Speciﬁcally, they found no signs 
of elevated levels of violence in the Sacramento Delta or the Sacra­
mento Valley, but did document a modest increase during the late 
Medieval period (ca. cal A.D. 1200–1390) in the San Francisco Bay 
area by using a more ﬁne-grained chronology than we employ in 
the current paper. 
The degree to which diachronic patterns of violence in central 
California correlate with socio-political complexity is equivocal 
largely due to a lack of a regional consensus on the level of com­
plexity in the San Francisco Bay and Central Valley regions, and 
the broader archaeological evidence for complexity in these re­
gions. The suggestion by Andrushko et al. (2010) that the increase 
in trophy-taking/dismemberment during the Early Middle Period 
suggests emergent political complexity could be valid, but this 
leaves unexplained the decline that followed. We can perhaps as­
sume that the ecological and cultural context that precipitated this 
particular form of symbolic violence changed by the end of the 
Middle Period since humans certainly have the ability to develop 
different solutions and reveal different outcomes in the context 
of varied external and internal circumstances. Trophy taking may 
have been initiated in response to or in concert with emergent 
political complexity, but then disappeared, possibly after newly-
arrived incoming migrants settled in and became well-established. 
Overall, the Protohistoric/Historic Period (A.D. 1720–1899) 
showed the highest levels of blunt force and sharp force/projectile 
trauma in the central California sample. Almost certainly this late 
surge in violence can be attributed to the presence of Europeans 
who had established themselves in Mexico and the American 
Southwest 200–300 years earlier. Problems experienced by people 
who were in direct conﬂict with Europeans probably had a rippling 
effect throughout indigenous western North America as people 
tried to migrate away from the zones of direct contact and conﬂict. 
Certainly these movements and their effects are fairly well docu­
mented in eastern North America (e.g., Worth, 1995). This same Female 
Early Late 
% N % N % 
24.3 16/136 11.8 11/101 10.9 
16.7 26/575 4.5 72/606 11.9 
9.5 23/757 3.0 65/818 7.9 
12.2 65/1468 4.4 148/1525 9.7 
20.76 6.33
 
<0.01 0.04
 
process has been argued to explain the spread of diseases through­
out the New World in advance of the Europeans themselves (e.g., 
Erlandson and Bartoy, 1995; Preston, 2004)). Such a rippling effect 
may also help explain the concomitant increase in trophy-taking 
and blunt force cranial trauma during the Early Middle Period in 
both central California and the Santa Barbara Channel as the intru­
sion and spread of new groups into the center of the state may 
have had noticeable effects even upon those who were not in direct 
contact with the immigrants. 
One ﬁnal change through time involves discrepancies between 
the archaeological, historical, and salvage ethnographic records in 
regard to the role of children in inter-group conﬂict. Salvage ethno­
graphic accounts from the early 20th century include descriptions 
of children being kidnapped and/or killed by enemy combatants, 
but earlier contact-era eyewitness accounts rarely featured chil­
dren as targets or victims of violent tribal encounters. Likewise, 
the bioarchaeological record shows few incidents of children sub­
jected to dismemberment, projectile violence or blunt force trau­
ma. Although children could still have been subject to nonlethal 
violence, the available skeletal record suggests that it was not until 
the colonizers of California started conducting punitive raids that 
death among children in battleﬁeld skirmishes and village massa­
cres became widespread. Summary and conclusions 
The most abundant forms of violence in central California were 
sharp force/projectile trauma, blunt force craniofacial trauma, and 
trophy-taking/dismemberment. Evidence of violence is concen­
trated in two areas: (1) those with the highest ethnographic popu­
lation densities (Sacramento River), and (2) the southern San 
Francisco Bay area. The higher level of violence in the former area 
could well reﬂect competition for resources related to high, den­
sely-packed populations while the latter area seems to have been 
a location where conﬂicts between established residents and 
incoming migrant groups occurred relatively frequently. 
Violence in general was more common among males; although, 
there is less sex-difference in blunt force craniofacial trauma in 
central California than in southern California. These results may 
suggest greater participation by females in this form of violence, 
which is also described in regional ethnographic and historic eye­
witness accounts. Alternatively, these higher rates of violence 
among women may suggest they were more frequently the recip­
ients of violent behavior than in other regions of California, which 
could be related to domestic violence or even within group strug­
gles between females. 
Temporal patterning shows two episodes of elevated violence: 
the Early Middle Period (500 cal B.C.–cal A.D. 420) marked primar­
ily by a spike in trophy-taking/dismemberment along with in­
creased sharp force trauma, and the Protohistoric/Historic Period 
(cal A.D. 1720–1899) marked by high levels of blunt force and 
sharp force trauma. The early peak which seems related to the ar­
rival of new ethnolinguistic groups into central California is also 
synchronous with an apex in healed cranial fractures in the Santa 
Barbara Channel. The Early Middle Period was clearly a time of 
widespread violence in California albeit of regionally varied char­
acter. The second peak in violence was preceded by an initial in­
crease in sharp force/projectile trauma during the Middle-Late 
Transition which coincided with the appearance of the bow and ar­
row ca. cal A.D. 1000–1200. While this increase may reﬂect re­
source scarcity during droughts of the Medieval Climatic 
Anomaly, sharp force/projectile trauma did not decline in central 
California at the conclusion of the Medieval droughts as it did in 
the Santa Barbara area. Instead, sharp force/projectile violence con­
tinued to increase, reaching a zenith at a time when Europeans had established themselves in southwestern North America. Their 
presence seems to have had a rippling effect on societies with 
whom they were not yet in direct contact. 
Perhaps not surprisingly, our study has not allowed us to iden­
tify a single over-arching factor that explains patterned violence in 
prehistoric California. Resource stress related in some cases to 
environmental ﬂux and in others to high population densities 
seems to have in some cases inﬂuenced the frequency and charac­
ter of violence. Cultural events in the form of the appearance and 
movement of new groups and the diffusion of new technologies 
(weapons in particular) were likewise inﬂuential. 
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